All-trans retinoic acid induces differentiation and apoptosis of murine melanocyte precursors with induction of the microphthalmia-associated transcription factor.
The effects of all-trans retinoic acid on the differentiation and proliferation of immature melanocyte precursors were studied. NCC-melb4 cells are an immortal cloned cell line established from mouse neural crest cells using a single-cell cloning method. These cells were positive for tyrosinase-related protein 1, tyrosinase-related protein 2 and KIT, but were negative for tyrosinase and had no dihydroxyphenylalanine reaction. They contained only stage I melanosomes without any melanosomes in more advanced stages. After treatment with all-trans retinoic acid, many of the cells became tyrosinase- and dihydroxyphenylalanine-reaction-positive, changed from polygonal to dendritic in shape, and had stage III to IV melanosomes. These findings indicate that treatment with all-trans retinoic acid induced the differentiation of NCC-melb4 cells. Reverse transcription polymerase chain reaction analysis revealed a marked increase in expression of microphthalmia-associated transcription factor mRNA after all-trans retinoic acid treatment, suggesting that microphthalmia-associated transcription factor may be the key molecule in this event. Enhanced expression of protein kinase Calpha following treatment with all-trans retinoic acid was also demonstrated. The proliferation of NCC-melb4 cells was inhibited by all-trans retinoic acid in a dose-dependent manner. Increased apoptosis after all-trans retinoic acid treatment was observed by electron microscopy, the TUNEL method, DNA fragmentation assay, and flow cytometry. All-trans retinoic acid upregulated caspase-3 and downregulated bcl-2. Electron microscopy showed that apoptotic cells contained melanosomes of advanced stages, suggesting that mature melanocytes may tend to undergo apoptosis after all-trans retinoic acid treatment. This study provides important clues towards understanding the roles and working mechanisms of retinoic acids in melanocyte development and melanogenesis.